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PURPOSE: To enable to perform a highly reliable wire bonding having a high 
degree of strength to a semiconductor pellet at low cost by a method wherein 
a ball .s formed in a reducing gas atmosphere, and the ball and an electrode 
pad are bonded by performing a thermopress welding in the state that the 
bonding area of the ball and the electrode pad is increased to twice or more 
of the cross-sectional area of a bonding wire. 

CONSTITUTION: Reducing gas is fed into a conveying passage 10. A lead frame 
hs ,™ J thro f a window 16 to a semiconductor pellet 15 in the state that 
it is heated up by a heater 23 at the die-bonding part 12, and the semiconducytor 
hfvlr 9fi %} nsta]led at l he counting part through the intermediary of a solder 
layer 26. Then, a wire bonding part 13 is provided, heated up, a capillary 18 
comes down to the entrance of a window 19, and a ball 29 is formed by a 
burner 28. Subsequently, the capillary 18 is lowered, and a bonding wire 17 
hJ^T e tu' W f- ded °, n 3n electrode P ad 27 through the intermediary of the 
oq r" } S - tlme ' the J unction area of the electrode pad 27 and the ball 
M is formed twice or more of the cross-sectional area of a bonding wire 17 
thereby enabling to bring the percentage of rejects to nothing 
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(54) SEMICONDUCTOR ELEMENT ASSEMBLING METHOD 

(11) 61-253825 (A) (43) 11.11.1986 (19) TP 

(21) Appl. No. 60-95204 (22) 2.5.1985 

(71) TOSHIBA CORP (72) MITSUO KOBAYASHI(l) 

(51) Int. CI 4 . H01L21/60 

PURPOSE: To enable to perform a highly reliable wire bonding having high 
degree of strength on a semiconductor pellet at low cost by a method wherein 
a ball is formed by heating the tip part of a bonding wire using the oxygen- 
hydrogen flame consisting of a specifix mixed gas, and the ball is thermo-press 
welded on the prescribed region of a semiconductor member in a reducing 
gas atmosphere. *-w.ui& 

CONSTITUTION: An oxygen-hydrogen flame 30 is formed by jetting out the 
mixed gas of H s and 0 2 in the ratio of 2:1 from the inner pipe 28b, and a ball 
is formed using said oxygen-hydrogen flame 30. 0 2 +N 2 gas is jetted out from 
the outer pipe 28a, and an air curtain 31 surrounding the oxygen-hydrogen 
flame 30 .s formed. A ball 29 is formed using a burner 28 by emitting reducing 
gas 33 consisting of mixed gas of H 2 (5~20%):N 2 (80-95%) from a heater 
block 14 while the tip part of a bonding wire 17 is being surrounded by the 
covers 32 and 32 which constitute a window 19, and a wire bonding part 13 

: s s £T 2 ?-iK)-N 2 T8o n ~o a %r phere - The appropriate rati0 of said mixed * as 
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PURPOSE: To prevent a wafer from being distorted as well as protruded 
electrodes connecting the wafer to a wiring substrate from being damaged 
by a method wherein a semiconductor substrate is provided with separating 
grooves for preventing thermal effect. 

CONSTITUTION: As for the bonding agent, such as a rubber base adhesive acting 
as thermal stress buffer between a semiconductor substrate 1 and a base 5 
is applicable. Besides, any heat generated by the semiconductor substrate 1 
can be conducted efficiently to the base 5 through metallic cotton with excellent 
conductivity impregnated with the bonding agent 6. Thermal effect preventing 
grooves 7 can prevent the semiconductor substrate 1 from being distorted and 
protruded electrodes 4 from being damaged by reducing the thremal stress 
due to the difference m thermal expansion coefficient between the semiconductor 
substrate 1 and a wiring substrate 3. 
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(54) BALL GRID ARRAY SEMICONDUCTOR DEVICE 
AND MANUFACTURE THEREOF 

(57) Abstract: 

PURPOSE: To package a semiconductor element whose 
electrodes are provided at higher pitches than 
conventional ones, by improving the adhesiveness of a 
sealing resin to a chip carrier (TAB tape), and by 
preventing the peeling of a board in the case of its 
mounting. 

CONSTITUTION: On a board 21 made of polyimide 
resin, a chip carrier 2 provided with leads 22 each of 
which has an inner lead 22a and outer lead 22b is 
provided. To this chip earner 2, a semiconductor element 
1 is bonded. A first molding resin 3a wherein the 
semiconductor element 1 and the inner lead part of the 
chip carrier 2 are buried completely is formed. A second 
molding resin 3b which covers both the top surface of the 
chip carrier 2 and the part of the first molding resin 3a 
which is present on the upper side than the chip carrier 2 
is formed. On the outer leads 22b, solder bumps 5 are 
formed. 
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